Systemic administration of recombinant human growth hormone induces expression of the c-fos gene in the hypothalamic arcuate and periventricular nuclei in hypophysectomized rats.
The neuronal expression of the protooncogene c-fos could serve as a marker of neural activity. To identify the brain sites responding to GH, rat brains after systemic administration of recombinant human GH (rhGH) were processed for hybridization histochemistry for c-fos mRNA. Adult male Wistar rats were hypophysectomized 10 days before rhGH administration. After hypophysectomy, rats received sc cortisone acetate (0.5 mg/kg BW) and L-T4 (20 microgram/kg BW) daily. Four international units (1.33 mg) of rhGH were given iv through an indwelling right atrial cannula. Vehicle was administered to control animals. The rhGH treatment was accompanied by expression of the c-fos gene in the arcuate nucleus (ARC) of the hypothalamus. The accumulation of the c-fos mRNA was transient, reaching maximum values at 60 min and decreasing thereafter to reach control levels within 120 min after rhGH injection. Among control animals, c-fos gene expression was not detected in the ARC. The c-fos mRNA was also detected in the paraventricular nucleus after rhGH administration; however, it was comparable to that in control animals. When rhGH was administered twice at 40-min intervals, c-fos gene expression was induced in the periventricular nucleus (PeV) as well as the ARC 40 min after the second rhGH injection. Throughout the studies, c-fos mRNA was not detected other than in the ARC, paraventricular nucleus, and PeV in the hypothalamus. In the ARC, distribution of the cells expressing the c-fos gene appears to overlap at least in part with somatostatin (SS) mRNA-containing cells. In the PeV, it appeared to correlate generally with the distribution of SS mRNA-containing cells. The data suggest that GH feeds back on neurons of hypothalamic PeV and ARC expressing SS mRNA, and that c-fos expression is involved in the feedback mechanism.